Objectives: The objectives of this study are (1) to describe the presenting symptoms, findings, and treatment and (2) to describe the selfreported improvement and function at least 6 months after presentation in women presenting to 1 urogynecology division for complications associated with synthetic vaginal mesh.
P elvic organ prolapse (POP) and stress urinary incontinence (SUI) are common disorders in women, occurring in up to 50% and 30% of women respectively and having great impact on the quality of life. 1, 2 With the primary treatment being surgery, transvaginal mesh products were introduced over the last decade with the intent of improving success rates of traditional POP and SUI repair methods, whose recurrence rates are reported as up to 30%. 2, 3 Along with the increased use of vaginal mesh, there has been an increased incidence of complications unique to this repair method. A 2008 Food and Drug Administration Public Health Notification and the 2011 update described no symptomatic benefit of transvaginal mesh use but additional risks including, although not limited to, vaginal mesh exposure and contraction. 4, 5 The Systematic Review Group of the Society of Gynecologic Surgeons revealed an overall mesh exposure rate of 10.3%, with a range of 0% to 29.7%. 6 The implications of mesh complications can be demonstrated by the example of 1 study where a 5-year cumulative risk of repeat surgery was found to be significantly higher for vaginal mesh repair over traditional POP repair, specifically for mesh removal/revision. 7 To date, there are scant data about whether treatments for women with mesh complications are successful in alleviating their symptoms, especially long term. In a recent abstract, 50% of women reported persistent pain and 25% dyspareunia after treatment of mesh complications (Crosby EC, Berger MB, DeLancey JL, Fenner DE, Morgan DM. Symptom resolution after operative management of complications from vaginal mesh. Presented at the American Urogynecologic Society Annual Scientific Meeting on October 3, 2012) .
Similar to other recent reports, our institution has seen an increase in volume of women referred for mesh complications over the past decade. 8 We thus undertook this project to better understand the experiences and outcomes of women referred to and treated in our clinic, with the hopes of improving our own processes related to their care. Because any synthetic mesh can cause complications after surgical implantation, we included mesh placed abdominally for POP and mesh slings placed for SUI.
The objectives of this study are (1) to describe a cohort of women presenting to our division over 6 years for complications associated with synthetic vaginal mesh and (2) to describe selfreported improvement and function at least 6 months (mean, 2.3 years) after treatment in our center.
METHODS AND MATERIALS
This study involved both retrospective chart review and follow-up survey questionnaire for women presenting for vaginal mesh complications to the Division of Urogynecology and Pelvic Reconstructive Surgery at the University of Utah between January 1, 2006 and December 31, 2011. The study protocol and instruments were reviewed by the University of Utah institutional review board, which deemed it exempt from review. We identified 221 women with 1 of the following International Classification of Diseases, Ninth Revision diagnostic codes: mesh erosion 939.2, mechanical complication of graft 996.39, pain due to genitourinary device/implant 996.76, infection of genitourinary device/ implant/graft 996.65, unknown foreign body 939.0, mesh excision vaginal 57295, mesh excision abdominal 57296. Each medical record was reviewed, and participants were excluded whose initial surgery was something other than a vaginal mesh kit for prolapse, abdominal sacrocolpopexy with mesh for prolapse, or suburethral sling for urinary incontinence. In addition, we excluded women presenting for surgical complications due to foreign bodies other than synthetic mesh (ie, biologic allograft, xenograft, or suture), complication presentation outside the study period, or whose only complaint was surgical failure (ie, recurrent prolapse or incontinence). Electronic and paper charts of eligible women were abstracted for demographics, medical history, details of original mesh surgery, symptoms at presentation, mesh complication diagnoses, treatment modalities, and number of visits. We defined operating time as the length of the procedure in minutes.
After the chart review, we performed a follow-up survey questionnaire. We mailed each patient a letter describing our follow-up project and allowing each to opt out. The letter stated our intent to contact the patient by telephone to ask questions about her progress since her last visit with us. Women were also given an option to respond by written questionnaire. The conducted survey included 44 questions, 3 regarding follow-up treatment since last visit; 20 questions from the Pelvic Floor Distress Inventory (PFDI-20) short form; 4 additional questions addressing vaginal discharge, spotting, and sexual activity; 7 questions modified from the Pelvic Floor Impact Questionnaire (PFIQ) short form by changing the stem to, ''In the past 3 months, have problems related to your mesh surgery affected your:I'' and by reporting answers on a scale of 0 to 100 (0 correlating with ''not at all'' affected and 100 representing ''greatly'' affected). 9 Thus, higher PFIQ scores correspond to greater dysfunction. We also included 5 health status questions from EQ-5D; these refer to ''your health today'' using 5 domains (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression), with 3 response options (no problems, moderate problems, severe problems). 10 In addition, we used a modified EQ-VAS (verbally reported scale instead of visual analog) prompting for overall health state on a scale of 0 to 100, where 0 represents the ''worst possible health state'' and 100 represents the ''best possible health state.'' We included 2 multiple-choice questions regarding overall improvement since the treatment at our institution and satisfaction with the clinic experience. In addition, women responded to several open-ended questions about their experience; these are addressed in the companion paper. 11 This is a descriptive study; results are presented in aggregate form and by mesh type, and the sample size is insufficient to allow comparisons between groups. The PFDI answers were scored in the usual fashion to give a total score with possible results ranging from 0 to 300, the higher number representing greater dysfunction. The PFIQ short form answers were resulted as medians with interquartile ranges. EQ-5D results were calculated in 2 forms, first as a simple aggregate of ''any reported problem'' and second as a scored index. To calculate the overall EQ-5D index, we applied the scoring algorithm for the US general population as described by Shaw et al via the Microsoft Excel calculator provided by the Agency for Healthcare Research and Quality. 12, 13 
RESULTS
One hundred eleven women met the inclusion criteria and are the subject of our study. Of these, 16 women (14%) had complications from within our hospital system (none of which included vaginally placed mesh for POP), and 93 (83.7%) were referred from outside hospitals, with 2 unknown/unstated referral sources. In women presented after procedures performed at nearly 20 different surgical facilities, 79 (71%) occurring within the state of Utah, 31 (28%) from 8 outside states, and 1 unknown. Eighty women (72%) were referred by a source other than the original surgeon (ie, women were referred by friends, other physicians or clinicians, or self-referred). Table 1 summarizes the study population characteristics. The mean interval from the placement of mesh to the presentation at our institution was 2.4 years (range, 7 days to 16.3 years). We were able to obtain and review operative reports of the index mesh surgery for 104 women (94%). Fifty women (45%) had undergone intervention before presentation at our institution, 34 (68%) of which included excision of mesh. Of the 111 women seen for mesh complications, 52 were following vaginal mesh kits or vaginally placed mesh, 42 had complications from midurethral mesh slings (of these, 7 were from mini-slings), 12 from abdominally placed vaginal mesh, and 5 from both a vaginal mesh kit and from a concomitantly placed mesh sling. Among complications, there were 7 different marketed mesh kit products represented (9 anterior only, 6 posterior only, 2 anterior and posterior, and 33 total or apical), 12 different midurethral sling products, and 3 different synthetic mesh grafts for abdominally placed vaginal mesh. Thirty-two patients had additional mesh products placed at the time of the index surgery that on evaluation were not contributing to patient symptomsV26 of 52 women (50%) with complications from vaginally placed mesh had also undergone simultaneous placement of a mesh sling, which was found to be uncomplicated; 4 of 42 women (9.5%) with complications from mesh slings also had uncomplicated vaginally placed mesh in place; and 2 of 12 women (16.7%) with abdominally placed mesh had uncomplicated mesh slings in place. The most common symptoms at presentation to our clinic were pain (77/111, 69%), dyspareunia (55/111, 49.5%), vaginal discharge (31/111, 27.9%), and vaginal bleeding (23/111, 20.7%).
After evaluation, we identified 72 women (64.9%) with vaginal mesh extrusion, 19 (17.1%) with mesh contraction, 18 (16.2%) with chronic pelvic pain, 10 (9%) with obstructive voiding, and 4 women (3.6%) with mesh erosions into bladder/ bowel (please note that diagnoses are not exclusive).
The most common site of mesh extrusion was the anterior vaginal wall (n = 32) followed by the vaginal apex (n = 23), midurethra (n = 15), and posterior vagina (n = 12), with 10 of these representing multiple sites of mesh extrusion in the same patient (8 women with 2 sites of mesh extrusion and 1 patient with 3 sites of extrusion).
After evaluating these 111 women, 13 received no intervention by our physicians due to recommendations for watchful waiting (2), referral to other specialist (2), lost to follow-up (1), or second opinion only/referred back to index surgeon/lack of insurance compatibility (8). Among the 98 women receiving intervention, the mean number of visits to our institution was 5.8 (range, 2Y30). Eighty-five women (86.7%) underwent mesh excision, 82 ultimately in the operating room and 3 exclusively in the clinic. The mean (SD) number of excisions was 1.2 (0.5), and the mean (SD) operative length for the first excision was 86.0 (49) minutes (range, 12Y259 minutes). An additional 13 women underwent second mesh excision with mean (SD) operative length of 94.9 (75) minutes (range, 12Y248 minutes), and 3 of those women underwent third excision with mean (SD) operative length of 88.8 (24) minutes (range, 103Y146 minutes).
Perioperative complications were rare and included 2 intraoperative consultations, 1 with general surgery for resection of appendix adherent to mesh in a patient with erosion after an abdominal sacrocolpopexy and a consultation with colorectal surgery for colonoscopy to evaluate for mesh erosion. In addition to surgical treatment, 31 women (31.6%) received vaginal estrogen, 10 women (10%) received trigger point injections, and 9 (9.2%) received oral neuromodulators. Ten women (10%) were evaluated and treated by our pelvic pain specialist, and 12 (12.2%) were referred for physical therapy.
After medical record review, we attempted to contact the 111 women for our follow-up questionnaire. Contact information was incorrect or outdated for 10, 1 woman was excluded because of language barrier, 1 woman was deceased, and 11 women did not respond to contact attempts. Thus, we were able to contact 88 women. Of these, 5 requested the mail-in paper survey (and 2 returned it), and 1 of these subsequently declined participation. Thus 84 of 111 (76.1%) ultimately provided follow-up data; 1 woman opted to only answer 1 of the openended qualitative questions, and 1 woman omitted the PFIQ and EQ-5D.
The mean time from initial presentation to our clinic to follow-up survey was 2.3 years (range, 209 days to 6.5 years). Since their last visit with our clinic, 15 women had received additional treatment elsewhere for mesh-related problems (physical therapy, n = 6; surgical excision, n = 5; medical therapy, n = 3; other, n = 3), 8 were treated for POP (physical therapy, n = 4; surgical treatment, n = 4), and 5 for SUI (physical therapy, n = 1; surgical treatment, n = 2; medical therapy, n = 3).
The mean (SD) overall PFDI score at follow-up was 98 (67) of 300. The mean (SD) PFDI scores were 112.5 (74) for women seen for complications of transvaginally placed mesh alone, 96.8 (61) for mesh sling alone, 59.1 (31) for transabdominally placed mesh, and 58.4 (70) for transvaginal mesh with mesh sling. Fortyfour women (54%) reported pain or discomfort in the lower abdominal/genital region (affirmative response to PFDI question, ''Do you usually experience pain or discomfort in the lower abdomen or genital region?''). The PFDI subscale scores are summarized in Table 2 .
Vaginal discharge was reported by 22% (n = 18) of women, most frequently described as ''somewhat bothersome'' on a 4-point scale (not at all bothersome, somewhat bothersome, moderately, or quite a bit bothersome). Vaginal bleeding or spotting was reported in 14.6% (n = 12) at follow-up, most frequently reported as ''quite a bit bothersome'' on the same 4-point scale.
Forty women (48%) at follow-up reported being currently sexually active; of these, 21 reported the need to abstain from intercourse from some period because of mesh-related problems since initial surgery. Of those not sexually active (n = 42), 19 (45%) reported abstinence due to problems related to mesh. Of (8) currently sexually active women, 31 (77.5%) reported sexual activity that is at least somewhat enjoyable, 24 (60%) reported some amount of pain, and 5 (12.5%) reported that their partner noted pain during intercourse.
Results of the modified PFIQ short form at follow-up are shown in Table 3 . Notably, the highest scores reflecting continued problems felt to be related to mesh were reported in the following areas: ''feeling frustrated'' (median score, 60) and ''emotional health'' (median score, 50). Results of patientreported overall health status as assessed by the EQ-5D are shown in Figure 1 . The mean (SD) EQ-5D index score was 0.69 (0.23). The mean (SD) EQ-VAS at follow-up (scale, 0Y100) was 62.7 (24.5).
Of the 82 respondents, 71% reported being overall better at follow-up than before being seen and treated in our clinic (26.8% were ''better,'' 18.3% ''much better,'' and 25.6% ''very much better''), whereas 29% reported being the same or worse than they were before being seen in our clinic (13.4% the ''same,'' 9.8% ''worse,'' 3.7% ''much worse,'' and 2.4% ''very much worse'') ( Fig. 2) . Similar trends were seen for the 15 women whose index surgery consisted of solely a suburethral sling, with no concomitant procedures. Of the 10 that underwent sling lysis, 6 were available for follow-up; of these, 1 reported being very much worse, 1 much worse, 1 much better, and 3 very much better. Three of the 5 that underwent mesh excision for extrusion were available for follow-up; of these, 1 reported being about the same, 1 better, and 1 much better.
Finally, of the women surveyed, 88% were satisfied with their overall clinic experience at our institution (35% ''extremely satisfied,'' 38% ''very satisfied,'' 15% ''satisfied,'' 9% ''somewhat satisfied,'' 2% ''dissatisfied,'' 1% ''very dissatisfied,'' and 0% ''extremely dissatisfied'').
DISCUSSION
Similar to other reports, the most common mesh complications reported in our study were vaginal mesh extrusion and mesh contraction, with subsequent presenting symptoms of pelvic pain, vaginal discharge, and vaginal bleeding. 6, 14 Vaginal mesh placement for POP and SUI continues to put women at risk for complications that can be life altering. In our experience, the treatment of mesh complications requires a significant investment in the form of clinic visits, surgical time, use of additional resources, and intervention before referral (45%). However, after our best efforts at treatment, many women continue to report problems related to mesh placement. We found that mesh complications are difficult to treat successfully, with the majority requiring surgical intervention and multiple visits and nearly 20% of those requiring additional excision. This information can be useful in counseling women regarding the risks and expectations of the treatment of mesh complications.
Two years after treatment (4.5 years after the index mesh surgery), women continue to report symptoms that negatively impact their quality of life. It is also important to note the impact of mesh complications on emotional health. At follow-up, the highest PFIQ scores overall (higher scores corresponding to greater dysfunction) were reported in regards to mesh complications that contributed to emotional health and caused feelings of frustration. Furthermore, the mean EQ-5D index score of 0.69 in our study population was generally lower than the US general population norm for women of similar ages, where average indices ranged from 0.84 to 0.89 in US women ages 35 to 64. 15 Similarly, compared with the self-reported health status means of a general population of middle-aged women, EQ-VAS scores from our study at follow-up were also lower, averaging 62.7 compared with reported normal ranges of 80.26 to 86.35. 16 The number of women referred for complications increased each year of the study period, with 49 women (44%) referred to our clinic during 2011, the final year of our data collection period. Given that the average time between mesh placement and presentation to our clinic was 29 months, this seems to correlate with a continued or increased use of vaginal mesh despite Food and Drug Administration warnings made in October 2008 and July 2011. 4, 5 This trend is continuing beyond our study period, as our group saw 136 women with mesh complications in 2012. Similar to other reports, fewer than 25% of women were referred by the surgeon that placed their mesh. 17, 18 This may contribute to the continued use of these products, as the physicians placing them may not be fully aware of their own mesh complications.
Although the literature is replete with studies describing the incidence of mesh complications, or how such complications were treated, our study provides new information about how women fare long term after being treated for complications related to mesh placement. 8,14,18Y21 Other strengths of our study include the high response rate (84% of women for whom we had correct contact information) and the use of validated instruments to assess various domains of patient-reported outcomes. However, we did not validate the PFIQ after changing the stem to reflect problems related to mesh surgery from the original stem assessing how pelvic floor symptoms impacted various activities.
Although our case series is 1 of the larger ones addressing treatment of mesh complications published to date, we do not have sufficient power to compare outcomes by surgical types. We also excluded complications from nonsynthetic vaginal mesh products, but we recognize unique complications from other types of grafts as well.
In conclusion, our findings demonstrate the impact of vaginal mesh complications on long-term quality of life measures and symptoms. Although women reported high rates of satisfaction with our clinic, this study suggests that there is much room for improvement. We suspect that many more women in our care would benefit from evaluations by other specialists (such as physical therapists, pelvic pain specialists, and mental health specialists), but we were constrained by the long distances many women travel to our clinic, the unavailability of such specialists on the same day as the appointment with us or in their home location, and by insurance plans that covered only specific urogynecologic care. The results of this study, in combination with those gleaned from our qualitative companion manuscript, highlight the need for new multidisciplinary, yet efficient, approaches to managing women with mesh complications. In particular, when feasible, periodic follow-up visits over many years may shed light on previously unreported or new symptoms such that treatment may be offered.
